Transdermal treatment with tulobuterol increases isometric contractile properties of diaphragm muscle in mice.
Clinically, patients suffering from bronchial asthma are often treated transdermally with tulobuterol patches to dilate the bronchi. Tulobuterol, a synthetic beta(2) agonist, is also thought to act as a diaphragm muscle contractor, like other beta(2) sympathomimetic drugs. However, it has not been clarified that transdermal treatment with tulobuterol influences diaphragm muscle contractility. We therefore examined its effects on contractile properties of such muscles obtained from BALB/c mice. Two systems, a tulobuterol incubation group (in vitro) and a tulobuterol transdermal treatment group (in vivo), were employed. In both groups, the contractile properties of the dissected diaphragm muscles were measured by field stimulation in an organ bath. In the incubation group, the diaphragm muscle of untreated mice was incubated in an organ buffer at 10(-7), 10(-6), or 10(-5) M tulobuterol for 1 hr and then measured for contractility. Tulobuterol significantly increased force-frequency curves at a concentration of 10(-5) M at 1 (p < 0.01), 30, 50, 70, 100, and 120 Hz (p < 0.05, each) compared with the values at 0 M. In the transdermal treatment group, the diaphragm muscle was dissected from animals at 1, 4, 8, 12, or 24 hrs after treatment and measured for contractility, showing that the force-frequency curves were significantly increased and maintained from 4 to 24 hrs (each p < 0.01 as compared with the sham-treated group). We suggest that transdermal tulobuterol treatment in case of bronchial asthma is useful not only for bronchial dilatation, but also for increasing diaphragm muscle contractility.